Mechanisms of heat removal during local hyperthermia.
Mechanisms of heat removal were studied in five recurrent squamous cell head or neck carcinomas, 50-150 cm3, heated by use of external 915 MHz microwave applicators. Thermal clearance measurements were made at a single point in each tumor. Three profiles of the tissue temperature were also measured in orthogonal directions about this point. The conduction term of the bioheat equation was evaluated from the orthogonal temperature profiles by the method of finite differences. The perfusion term of the bioheat equation was determined from the rate of temperature decay corrected for conduction. The results show that thermal conduction plays a major role in the dissipation of thermal energy during local hyperthermia. The rate of removal thermal energy by conduction ranged between 20 and 150 percent of that by perfusion. The temperature profiles show that conduction is higher than is generally expected due to heterogeneities in the blood flow which produce rapid changes in the temperature gradient. The results of this study demonstrate that the heat transport by thermal conduction in perfused tissue cannot be assumed to be small, or negligible, in comparison to that by perfusion.